Chapter 7 Example Application

CHAPTER 7

Example Application

This chapter provides an example application of how to integrate
ARC/INFO data sets with HEC-RAS using HEC-GeoRAS. The user is
taken through a step by step procedure of how to develop an HEC-RAS
Import File and view water surface profile data exported from HEC-RAS.

To perform the steps taken in the example application, the user must have
an existing DTM of the river system to be modeled. Chapters 4-6 provide
a more detailed discussion of the steps performed in the example.

Contents
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n Creating a Contour Coverage

u Creating RAS Coverages

L] Creating a HEC-RAS Import File
u Running HEC-RAS

u Importing a HEC-RAS Export File
u Inundation Mapping

n Printing Map Results

u Exiting HEC-GeoRAS

Starting a New Project

Start up ARC/INFO and change directories to the workspace containing
your DTM. To change workspaces use the WORKSPACE function just as
you would using:d at the UNIX or DOS prompt. Typgeoras The

project manager window, shown in Figure 7.1 will appear.
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Begin a new project by selectiigw Project from theFile menu on the

== HEC-GeoRAS PROJECT MAMAGER Hi=] E3
File FRA5Prep RASPozt Help

=g A ] =%

Project:

Digital Terrain Model:

Ground Contours:

X5 Cut Linez:

Main Channel Banks:

Main Channel Invert: |

Dverbank Flow Paths:

Figure 7.1HEC-GeoRAS Project Manager window

project manager. Enter the name of the new project in the response
window and pres®K. The name of the project will be displayed in the
Projectfield on the project manager.

Select the DTM using the browser or tight click overligital Terrain
Modelfield. From the popup list, select the desired DTM with a left
click.

Creating a Contour Coverage

A contour coverage must be created next. It will be used to help you
create the RAS Coverages later. Pres€itleate Contour Coverage

button on the project manager window. The window shown in Figure 7.2
is invoked (except th€ontour Coveragdeld will be blank).

Enter theContour Coverag@ame and &ontour Intervaland press

Create Contour Coverage Processing of the Contour Coverage will
take a few minutes, depending on the contouring interval and number of
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points defining the DTM. After the coverage is created, you will be
returned to the project manager. The name of the Contour Coverage
created will be listed in the corresponding input field.

= Create Contour Coverage from DTM

Enter the name of the Contour Coverage and contouring interwvral.

Digital Terrain Model: E:%\CAMERON\ARCRAS\WAILUPEA\WAI TIH

Contour Coverage: [Wwai_cont_ 2ft
Contour Interval: m

Create Contour Cuveragel Cancell Helpl

Figure 7.2Create Contour Coverage window

Create RAS Coverages

Access the coverage editing environment by pressinGrebate/Edit

RAS Coverageshutton on the project manager window. It will take a

few seconds for the editing environment to come up as ARCEDIT loads.
The Edit RAS Coverages window, shown in Figure 7.3, will at last appear
with an editing window. Resize the window as desired.

At this time, the editing window is blank. Select Gwund Contours
checkbox on the Edit Ras Coverages window and grefsgssh Display
The contours will be drawn in gray to the editing window.

The Edit RAS Coverages window and editing window will be used in
concert to create four coverages; Main Channel Invert, Main Channel
Banks, Overbank Flow Paths, and Cross Section Cut Lines. The Main
Channel Banks and Overbank Flow Paths coverages are optional but will
be created in this example for completeness.
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< Edit RAS Coverages _ O] %]
File Helg

Edit: * Hone { MC Invrt( MC Banks ( FlowPath{ XS CutLn

Covr.:

Edit Tools:
l K II 'K ALl I‘ II ‘ n11‘ O !’
ELECT ELECT ELECT lunsececr|  [umseeer|  |UNSELECT WITCH ADDARE
IV R (I (D (T T
HOUE CORY DELETE PLIT |UNSPLIT FLIP | ARRONS:
& 2| T ]| e 0
HOVEY ADOY DELY | SHAPPIHG| |_ukno

Disgsplay Coverages:
r Current Edit Coveraige [T Main Channel Invert

Main Channel Banks I Flow Paths

r
[ X5 cut Lines v Ground Contours
v [

Refrezsh Diszplay |

Figure 7.3Edit RAS Coverages window

Main Channel Invert Coverage

7-4

As dictated by the Contour Coverage delineation, we are going to create
the two rivers, three reach system shown in Figure 7.4. SelddGhe

Invrt choice on the top of the Edit RAS Coverages window. Draw the
main channel invert by performing the following steps:

1. From thePan/Zoom menu seledExtent. Use the left mouse
button to select opposite corners in the uppermost portion of the
river system to zoom into.

2. Press th&@DD ARC button on thdedit Toolspallete.

3. Move the mouse pointer to the upstream most point of the first
river and press the right mouse button to place the FROM node.
Begin moving downstream using the left mouse button to add
vertices along the reach. As you run out of editing window space,
selectPan from thePan/Zoommenu and left click in the direction
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you wish to pan (wherever the mouse is when you click will
become the new center of the editing window). When you get to
the end of a reach, right click to place the TO node.

& ARCEDIT

PandZoom

lpper

G‘CﬂdWCﬂ+. = =1

e e

|X:5?T§2l].3125l] ¥:49613.00781 dAx:-5505.18750 dy:5745

Figure 7.4River and reach network

4. Once a reach is drawn, a window will prompt you to enter an
identifier for theRiver NameandReach NameEach name is
limited to 16 characters, and all reach names for the same river
must be unique. In this example, the Wailupe River has two
reaches namedpperandLower and the tributary Kului Gorge
has one reach nametkadwaters

5. Repeat steps 2-4 for each reach. Be sure that the FROM node of
the "lower" reach is coincident with the TO node of the "upper”
reaches. Zoom into each junction to check.

Several options are available from theit Toolspalette to more

completely delineate the river network. After coarsely delineating the
stream network, use the add, move, and delete vertex options to fine tune
each reach. Lastly, use tB®IT NAMES button to double check that
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eachReach Nameés unique. Go to thEile menu of the Edit RAS
Coverages window and sel&ve.

Main Channel Banks Coverage
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The next step is to establish the location of the main channel bank
stations. Select tHdC Banks choice from the top of the Edit RAS
Coverages window. This will clear the Main Channel Invert Coverage
from the editing window. Select tidain Channel Invertheckbox from
the Display Coverageportion of the edit window and preBefresh
Display. This will redraw the main channel to the editing window in
blue.

# ARCEDIT

Pan/Zoom

|X:531340 00000 Y:47360.26172 dx:-1935.31250

Figure 7.5Main Channel Banks Coverage

Establish the bank station locations by usingAB® ARC option. Use a

right click to drop the beginning node and use the left mouse button to add
vertices as you draw the location of the bank stations along one side of
one river. At the end of the river, right click the mouse to place the end
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node. Establish bank station location lines for each side of each river
using the ADD ARC option, as shown in Figure 7.5. After the bank
station locations have been defined, go toRite menu and sele&ave

It is okay for bank station lines of a tributary to overlap with those of the
main river.

Overbank Flow Paths Coverage

Now construct the Overbank Flow Paths Coverage, as shown in Figure
7.6. Select th&lowPath choice from the Edit RAS Coverages window.
The flow path for the main channel will be copied from the Main Channel
Invert Coverage, leaving only the flow paths in the overbanks to be
constructed.

& ARCEDIT
Pan/Zoom

X:582433.06250 Y:47594.30859 dx:-1263.31250
Figure 7.6 Overbank Flow Paths Coverage

Press théDD ARC button and add the flow paths for the left and right
overbank. Use the right mouse button to begin the flow path at the
upstream end and continue downstream using the left mouse button to add
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vertices. Use the right mouse button again to end the flow path. To quit
drawing paths, press Ctrl + right mouse button. Us&RROWS

option to check that the flow paths point downstream. After you have
finished all edits to the coverage, go to Hie menu and seleGave

The overbank flow paths should be drawn to indicate the center of mass

for overbank flow during larger flow events. The flow path coverage will

be used for determining downstream reach lengths between cross sections.
It is okay for flow paths from tributaries to intersect with those of the

main stem.

Cross Section Cut Lines Coverage
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The last coverage you need to create is the Cross Section Cut Line
Coverage. Select th@ut Line choice from the Edit RAS Coverages
window. Select the checkboxes for tlain Channel InvertMain
Channel Bank Station®verbank Flow PathsandGround Contoursand
pressRefresh Display

Cross section cut lines are created from the left overbank to the right
overbank when looking downstream. PressAB® ARC button to

begin drawing the cut lines. Position the mouse pointer on the left edge of
the left overbank and press the right mouse button to place the FROM
node. Draw the cross section cut line across the floodplain using the left
mouse button to dog-leg the cut line perpendicular to the flow path lines.
Use the right mouse button to place the TO node at the end of the cut line.
Continue adding cross section cut lines using?&e/Zoom menu options

to change views. Press Ctrl + right mouse button to finish adding cut
lines. The Cross Section Cut Line coverage is shown in Figure 7.7 along
with the main channel flow paths and bank stationing.

To copy a cross section, go to the Edit Tools palette and press the
SELECT ONE option (SELECT MANY may be used, as well, if you

want to copy many cross sections). Using the cross-hairs that appear, to
select the cross section cut line to copy. Pres€®@ieY button and

select the location to copy the cut line using the cross-hairs. Press the left
mouse button, and the cut line will be copied. The copied cross section
cut line will be drawn in magenta to the screen.
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& ARCEDIT
Pan/Zoom

X:581926.37500 Y:47935.41016 dx:-1695.37500
Figure 7.7 Cross Section Cut Line Coverage

Move the cut line to the desired location usingM@VE option. Press

the MOVE button, and use the pointer that appears to move the cut line to
the exact location. Use the vertex options to reshape the cross section cut
line.

Lastly, use thARROWS option to double check the cross section cut
lines were created from the left overbank to the right overbank. If any cut
line is oriented backwards, select the cut line usingtEIeECT ONE

option and press tHeLIP button on thd=dit Toolspalette. When

finished editing and checking the cut lines, go toRileemenu and select
Save

When finished creating the four RAS Coverages, sélgittfrom theFile
menu to quit from the Edit Coverage window.
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Creating a HEC-RAS Import File
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% Create BAS Import File |_ (O]
DPigital Terrain Model: E:\CM[ERUH\BRCRAS‘\WAILUPE\WRI_TIH

RIVER AND REACH HETWORK

Main Channel Invert: e:\cameron\arcrasiwailupe\wai str

CRO55-SECTIOH DATA

XS Cut Lines: e:\cameron\arcras‘\wailupel\wai xs
Sampling Interval:  Triangle Edges{ Select Interval FEET
Main Channel Banks: e:\cameron\arcras‘\wailupelwai hanks
Overbank Flow Paths: e:\cameron\arcras‘\wailupelwai flow
HEC-RAS Import Filename: wai_gemnetryi ‘
Create Import File | Cancell ]{elpl

Now that the RAS Coverages have been created, you are ready to create
the RAS Import File. Press ti@reate RAS Import File button on the
project manager. The window shown in Figure 7.8 will appear. Enter the
name of the import file to create and pressCheate Import File button.

The status window shown in Figure 7.9 will appear and be updated as the
attribute data for the RAS Coverages is checked.

Figure 7.8Create RAS Import File window

Because the route system for the river network does not exist, you will be
prompted to establish river stationing. The editing display window will
appear with the Main Channel Invert Coverage displayed. One of the
rivers will be displayed in green and a message window will prompt you
to select the downstream most point in the reach. Select the downstream
most point with the cross-hairs and press the left mouse button. Next, a
window will allow you to enter the river station for that location. Zero is
the default. Enter the river stationing and p@&s This procedure is
repeated for each river.
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After the RAS Import File has been created, a message window will
appear informing you the file has been successfully created. Gets
dismiss the window.

= RAS Coverage Status =l B

Covrerage attributez will be checked
hefore creating the BAS Import File.

STATUS
RIVER AHD REACH HETWORK ATTRIBUTES

Rirver Hame 1)
Reach Hame 1) 4
Route Syztem Checking

CUT LINE COVERAGE ATTRIBUTIES

X5 Sationing Hot Checked
Bank Stations Hot Checked
Reach Lengths Hot Checked
RAS TMPORT FILE Hot Written

Figure 7.9RAS Coverage Status window

Running RAS
To use HEC-RAS in concert with the GIS, perform the following steps:
1. Import the the RAS Import File into HEC-RAS from the Geometric
Data Editor.
2. Complete the following hydraulic data: roughness coefficients,

expansion and contraction coefficients, and hydraulic structure
data. For a more complete discussion on importing geometric data
refer to the HEC-RAS User’s Manual, Chapter 13.

3. Run simulations in HEC-RAS and review the output.
4. Export the water surface profile results back to the GIS. For a

more complete discussion on exporting GIS data refer to the HEC-
RAS User’s Manual, Chapter 13.
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Importing a HEC-RAS Export File

7-12

To begin the import procedure press liimport RAS Export File button

from the project manager. The window shown in Figure 7.10 will appear
allowing you to browse for the GIS file. Select the file to import and

enter the name of a new coverage to be created. The new coverage will
contain cross-section attribute data along with water surface elevations at
each cross section for each profile. P@Ksto continue.

% Import GIS File =] E3

BAS Export File (*.gis):

‘e:'\camernn‘\arcras'\wailupe‘\wailupe.gis Iﬂ

RAS result Cross Section Coverage:

wai xselevw

1) -4 | Cancel | Help |

Figure 7.10Import GIS File window

# Create Inundation Coverages/Grids [Mi=] E3

Select the WSPs to create

¥ 50 ¥Er
¥ 100 yr
¥ 500 yr

Select All |

Grid Resolution: (10.0 | FEET

ﬂl Cancel |
|

Figure 7.11Water surface profile selection window



Chapter 7 Example Application

PressindOK from the Import GIS File window will invoke a the Create
Inundation Coverages/Grids shown in Figure 7.11. Select the checkboxes
corresponding to the water surface profiles you wish to view and enter the
resolution for the depth grid(s). Pré&3K to begin creating the water

surface coverages from the exported water surface profile data.

You will be notified upon successfully creating the water surface profile
coverages. Pre€3K from the message window continue.

Inundation Mapping

The next step is to view the extent and depth of floodplain inundation.
Press the Inundation Mapping button on the project manager. The
window shown in Figure 7.12 will appear along with a display window.

= Inundation Mapping O]
Eile  Help

Extent of Inundation:
Fill Bndry

CTC (S o v

r [ 100 ¥r

Pl T (S 500 5
Background Coverages:

[T Hain Channel Banks

- Cross Section Cut Lines

v Ground Contours

Depth Grid:/500 yr
Depth? |:3.349 FEET

Display:

{~ Inundation Extent * Depth Brid

Refresh Display | EE

Figure 7.12Inundation Mapping window
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7-14

Select the checkbox that corresponds to the event, ground contours, and
other background coverage(s) you wish to view and pred:efiesh

Display button. Shown in Figure 7.13 is a water surface flood extent
polygon displayed over théround Contours

& ARCPLOT M=l B3
Pan/Zoom

X:2.02129 ¥:1.48320 dx:0.00000 dy:0.00352 ]
Figure 7-13Water surface extent polygon coverage

Next, select the depth grid that corresponds to the water surface you just
viewed. Right click over thBepth Gridinput field and a list of available
grids will appear from which to choose. (You can also type the name of
the grid in the field.) Select the depth grid and pf&iks To view the

depth grid, choosBPepth Gridfrom theDisplay option and press the
Refresh Displaybutton. As shown in Figure 7.14, a blue-scaled grid will

be displayed, this time with the contours on top. Darker blue indicates
greater inundation depths.

Press th®epth? button to find out the depth of inundation at key
locations. Cross-hairs will appear that allow you to left click at points
over the grid. The depth at those points will be shown to the right of the
Depth? button. Right click when finished determining depths.
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& ARCPLOT
Pan/Zoom

X:2.55912 ¥:1.26175 dx:0.00000 dy:0.00000 ]
Figure 7.14Shaded depth grid of floodplain inundation

Printing Map Results

Prepare the view you wish to print using the display options on the
Inundation Mapping windowFrom theFile menu seledPrint. The Print
Map window shown in Figure 7.15 will be invoked, although the text

fields will be blank.

Select theBorder checkbox and press tReeview button. The page, as it
will be printed will be drawn to the display window. If the you wish to
change the inundation map, selegit from theFile menu. You will be
returned to the inundation mapping window to change the view.
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= Print Map _ O] x|
Fil= Help

Paper: Letter, 8.5 =x 11 in Setup ... |
Text Fields: Pos.X,¥ {(in.)
¥ |}lailupe River Example ‘ |4.25 |9.D |—|—|
¥ |u.2% Chance Event ‘ |4.25 |3.6 |—|—|
C | [

|
L 1 [
1|

Format Text |

v Border

[V Spale : 1 IHCH = 500 FEET

" Maximum Print Area{* User Defined Scale

Hrite map to £ile? {* Ho{ Yes

Preview | Print ...

Figure 7.15Print Map window

Select the desired page size, and margins usingettug button to

activate the Page Setup window. To change the page size, right click over
thePage Sizdield to invoke a select list. After leaving the Page Setup
window, press th@review button to see the changes made to the page
setup.

Add a title to the map by typing in one of the text fields. Use the cross-
hairs to position the text on the map, or enter the page coordinates

manually. Press thereview button to see how the text looks. To format
the text use thBormat Text button located beneath the text input fields.

Before printing, select the scale of the map. To print the map scale on the
map, select the map scale checkbox. Us@theiew option to see how

your map will look at the new scale. An example map is shown in Figure
7.16.
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& ARCPLOT =
Pan/Zoom

Wailupe River Example

9.2% Chanca Evant

%:0.23855 ¥:10.73494 dx:-4.14491
Figure 7.16Preview of inundation map

When satisfied with your inundation map pressRhieat button. If you
elected to write the map to a file, your map will be written to the filename
specified. Otherwise, a temporary file will be created. The ARC/INFO
print interface will then be invoked.

The print interface for Windows NT differs from the UNIX interface. For
Windows NT the following steps are required: (1) select the priner

and pres®rint (if you did not elect to write the map to a file, the file
tempprintfile.grawill be selected as the file to print); (2) choose the
destination printer from the Windows NT print manager and fitass.

For UNIX the following steps are required: (1) select the file to be printed
(if you did not elect to write the map to a file, the tdenpprintfile.gra

will be selected as the file to print) and double click on the destination
printer; (2) edit the page attributes if desired and reiss .

When finished printing, choosguit from the ARC/INFO print interface

and selecExit from theFile menu on the Print Map window. You will
be returned to the Inundation Mapping window.
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Exiting HEC-GeoRAS

When finished viewing water surfaces return to the project manager by
selectingexit form theFile menu. From th&ile menu on the HEC-
GeoRAS Project Manager seléctit. Upon exiting, the user will always

be asked to save the current project. The user will be returned to the Arc
prompt.
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